Introduction
Voice disorders within adult otolaryngology are well established with departments utilising a multidisciplinary based clinic for managing these patients. This is now being established for a paediatric population in UK centres. Prevalence of paediatric voice disorders has been reported as 6-9% in children of school age 1 . The appropriate diagnosis and management of paediatric voice disorders is essential for progress in education and psycho-social development. Accurate assessment is important as similar symptoms can have aetiologies of variable significance from benign conditions to airway concerns. Furthermore, similar pathologies can have different impacts on physical-functional and social-emotional health emphasising the need for appropriate management strategies 2 .
A retrospective review found considerable variation in assessment and management of paediatric voice disorders in a tertiary general paediatric otolaryngology clinic and recommended the establishment of a dedicated paediatric voice clinic 3 . There is still debate about the assessment (history, examination, laryngoscopy) within a paediatric voice clinic. A review of the European Laryngological Society (ELS) recommendations suggested that the four assessments of function (perceptual evaluation of voice, videostroscopic examination, evaluation of aerodynamic performance and acoustic analysis) should be implemented within a paediatric population 4 . In addition, subjective rating of the impact of voice disorder on quality of life should be assessed despite a lack of validated questionnaires to evaluate both parent and child concerns 5 .
The following article presents a review of a UK tertiary paediatric voice clinic experience of 154 patients to assess referral patterns, diagnosis, management and socio-economic variations. The remaining 182 appointments for vocal dysfunction are the focus of this study.
Methods
154 of the appointments were for new patients, 18 were follow-up and 10 appointments were re-referrals for unresolved vocal dysfunction (7 from SALT, 2 from GP, 1 from Paediatric medicine).
Of the new patients, 86 were male and 68 were female (ratio 1.26:1). Figure 1 illustrates the age at first clinic appointment and there is a trimodal peak at ages 5, 8 and 11 years old.
The youngest child seen in clinic was 11 months old, the eldest was 16.7 years old. The mean age at first appointment was 7.5 years and median age was 7.2 years. Female patients are predominant under the age of 6 and over 11 years of age, however male patients form the majority from the primary school age group.
General Practitioners were the main referral source (table 1) , but there was significant contributions from subspecialties including the cleft team at 12.3%. Table 2 , shows the primary diagnosis following outpatient consultation or further investigation. Vocal cord nodules accounted for 52% and there was a male predominance within this diagnostic category. Overall a child is most likely to present with dysphonia secondary to vocal cord nodules at age 5-6 years old (figure 2). Deprivation specific for vocal cord nodules is represented in figure 5 , which shows similar results to the total data with more patients coming from SIMD 1. Analysis of the muscle tension dysphonia group indicates that they are more likely to come from higher socioeconomic groups with 69% being in SIMD 4 or 5. 135 patients (88%) were discharged after initial consultation, with 19 patients (12%) being brought back for follow-up. The majority of patients with an active outcome went on to receive input from SALT, which is largely due to the predominating diagnosis of vocal cord nodules.
Discussion
This study group has given a typical representation of the voice disorders within the paediatric population of the West of Scotland. There were no publications found regarding current voice clinic activity for the paediatric population within the UK.
The prevalent age group in this study was from 3-12 years of age which contrasts past studies that found greater presentations between 8-14 years of age 7 . It is unlikely that there has been a change in the age of onset of vocal fold nodules or other conditions. This disparity could be due to increased GP awareness of tertiary services provided for this age group and subsequent early referral. Alternatively, it may be due to increased referrals from other sources such as the cleft team and SALT (18.1% of referrals in this study) that have contact with these patients at an earlier stage.
46.1% of patients were referred by GPs which would be expected for the majority of the benign diagnoses. However, 69% of the patients referred with vocal fold paralysis were from ENT Consultants or Paediatric medicine with only 15% coming from primary care.
Vocal cord palsy represents 8.4% of the study group which is higher than would be expected for a paediatric voice clinic with cord paralysis only accounting for 10% of all congenital anomalies of the larynx 8 . The high prevalence in this study represents the specialist and complex inpatient work at the Royal Hospital for Sick Children in Glasgow with previous studies indicating 43% of vocal fold paralysis in children being from an iatrogenic cause 9 .
The ratio of boys to girls seen was 1.26:1 which compares with past studies 10 . This gender ratio in the vocal nodules group is 1.58:1, which is lower than previously demonstrated ratios of >2:1 11 . If we exclude vocal cord nodules from the analyses then more girls were seen in the clinic over the study period. This represents the higher percentage of females attending with muscle tension dysphonia (MTD) and posterior glottic chink, which is comparable with the adult population 12 . Similarly, this group of patients are older (mean age greater than ten>10). This would be expected for a voice disorder that has evolved from increased use of their voice in stressful situations resulting in excessive or abnormal laryngeal tension 12 .
A higher percentage of these patients originate from SIMD group 4 or 5. With multiple aetiological factors for MTD it is difficult to attribute a possible cause. Whether children in these SIMD groups are more likely to misuse/abuse their voice, have psychosocial influences or be exposed to voice use in stressful situations is unclear.
The overall data on SIMD groups presented within this study largely represents the children with vocal fold nodules. Vocal fold nodules are caused by voice misuse, over phonation and trauma 13 . Children from regions of socioeconomic deprivation tend to come from larger families, which may explain the voice misuse/abuse in SIMD group 1 at an early stage 14 . In addition, children from larger families may be at increased risk of upper respiratory tract infections, which may have an influence on development of vocal cord nodules 15 .
Personality traits have also been linked in voice disorders with aggression and anxiety contributing 15 . It has been shown that school children from lower socioeconomic groups demonstrate these traits more commonly 16 . SIMD group 5 patients with vocal nodules within this study are older at presentation. This may explain the increased numbers in this socioeconomic group as the child increases voice use in school and extra curricular activities more typical of the adult population. 
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